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Abstract: This contribution proposes an update of use case 5.4, Use of Multi-RATs for network slices. The main change is to replace “3GPP system” with “5G system” in 5.6.7 Potential New Requirements.
---------- Proposed Text Changes ----------
5.4.
Use of Multi-RATs for network slices

5.4.1
Description

5GC is connected to NG-RAN and the NG-RAN supports both E-UTRA and NR. However, for a third party who wants to utilize a network slice, the different potential and flexibility of E-UTRA and NR is not something that can easily be disregarded. 

Also, the unequal possibility of radio resource slicing for NR and E-UTRA leads to a unique use case scenario. 
5.4.2
Pre-conditions

Figure 5.4.2-1 shows the use case scenario where an NG-RAN is supporting both NR and E-UTRA radio resources.
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Figure 5.4.2-1 Initial condition

In this figure, it is assumed that
-
Subscription:

-
UE A1 and A4 are subscribed to a service using Slice M.

-
UE A2 and A4 are subscribed to a service using Slice N.

-
UE A3 is subscribed to a service using Slice O. 

-
Deployment:

-
E-UTRA is configured to serve Slice M, e.g. for general eMBB services, including a slice for IMS service.

-
NR is configured to serve Slice N and O, e.g. for URLLC or V2X. Due to demanding requirements of V2X application, V2X application providers (e.g. OEM) requests to use only NR for Slice O. 
The frequencies used for E-UTRA and NR can be the same or different. For example, when DSS (Dynamic Spectrum Sharing) is used, the same frequency is used for both E-UTRA and NR, but in different time slots. 
5.4.3
Service Flows

The following is an example service flow based on the setting in the previous section:

-
After power-on, UE A1, A2, A3 and A4 start searching for cells. 

- 
UE A1, A2, A3 and A4 start registration in the found cells.

-
Depending on factors such as e.g., use of Dual Connectivity, priorities of network slices, different UEs may camp on different RATs. For example, the UE A1 may camp on E-UTRA.

- 
Based on the various inputs, for the transport of user traffic for a network slice, the RAT and radio resources can be configured. For example, when user traffic for slice M is generated for UE A4, the network may configure E-UTRA resources for the UE to deliver the traffic. For this UE A4, when user traffic for slice N is generated, the network may configure NR resources for the UE. When both NR and E-UTRA resources are configured, the user traffic for the network slice only flows over the allowed RATs. 

-
When service policy changes, e.g. when slice M is now set to use NR instead of E-UTRA, UEs camp NR cells instead of E-UTRA cells. For a UE with ongoing active communication, handover occurs to move the UE from E-UTRA to NR. 

5.4.4
Post-conditions

The following figure 5.4.4-1 shows the status at the end of the service flow. For the transport of user traffic, UE A1 is served by E-UTRA, UE A2 and A3 are served by NR. UE A4 may camp on either E-UTRA or NR during Idle mode and be configured with E-UTRA, NR or both depending on the active application during Connected mode.
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Figure 5.4.4-1 End result

5.4.5
Existing features partly or fully covering the use case functionality

5.4.6
Potential New Requirements needed to support the use case

The following new requirements can be derived from this use case:

[PR.5.4.6-1]
5G system shall support a third party to indicate which specific RATs are allowed for a network slice. 
[PR.5.4.6-2]
5G system shall support a mechanism to route user traffic over RATs which are allowed for the network slice. 

[PR.5.4.6-3]
5G system shall minimize signaling exchange and service interruption when there is a change in the allowed radio resources (e.g. RATs) for a network slice.
